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Controlled clinical trials are prospective Controlled clinical trials are prospective 
human experiments that examine in a human experiments that examine in a 
scientifically rigorous and ethically scientifically rigorous and ethically 
acceptable way the effect(s) of acceptable way the effect(s) of 
intervention(s).intervention(s).
Effects (outcomes) may include: safety, Effects (outcomes) may include: safety, 
efficacy (symptoms, lab outcomes, efficacy (symptoms, lab outcomes, 
morbidity and mortality), qualitymorbidity and mortality), quality--ofof--life. life. 

Controlled Clinical TrialsControlled Clinical Trials
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Controlled clinical trials have become Controlled clinical trials have become de factode facto
the most important means of establishing newthe most important means of establishing new
interventions and, in the case of medications, interventions and, in the case of medications, 
the only route to approvalthe only route to approval



Ontogeny of Ontogeny of MulticenterMulticenter Clinical TrialsClinical Trials
•• EpidemiologyEpidemiology-- generates associationsgenerates associations

•• PhysiologyPhysiology-- generates mechanisms,       generates mechanisms,       
probes may become medicationsprobes may become medications
•• Small scale experiments/trialsSmall scale experiments/trials

MulticenterMulticenter clinical trialsclinical trials

Large investment must be Large investment must be justifedjustifed based onbased on
generally consistent/convincing preliminary datagenerally consistent/convincing preliminary data
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Ontogeny of Ontogeny of MulticenterMulticenter Clinical TrialsClinical Trials

•• Economic analysisEconomic analysis

Do clinical trials only provide obvious answers?Do clinical trials only provide obvious answers?

•• NoNo
•• Only clinical trials can provide a quantitative Only clinical trials can provide a quantitative 
measure of effects of intervention(s)measure of effects of intervention(s)

-- BenefitsBenefits
-- RisksRisks

•• Facilitate an estimate of risk to benefitFacilitate an estimate of risk to benefit
•• Assess tolerability/acceptanceAssess tolerability/acceptance
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What We Have AccomplishedWhat We Have Accomplished

•• Type 2 diabetes (plague form) can be preventedType 2 diabetes (plague form) can be prevented
•• Intensive therapyIntensive therapy-- lower lower glycemicglycemic exposure over exposure over 

timetime-- results in improved outcomeresults in improved outcome
–– Results in Type 1 diabetes most persuasiveResults in Type 1 diabetes most persuasive
–– Most effective when implemented earlyMost effective when implemented early
–– Appears to apply to all complications in type 1Appears to apply to all complications in type 1

•• MicrovascularMicrovascular
•• NeuropathicNeuropathic
•• CardiovascularCardiovascular

What We KnowWhat We Know--2007 2007 



What We Have AccomplishedWhat We Have Accomplished

•• Progression to more advanced complications Progression to more advanced complications 
including severe morbidity/mortality can be including severe morbidity/mortality can be 
reducedreduced
–– Blindness: laser, Blindness: laser, vitrectomyvitrectomy
–– Renal disease: BP (ACERenal disease: BP (ACE--I, ARB), dialysis, I, ARB), dialysis, 

transplantationtransplantation
–– AmputationAmputation-- foot care (less well established)foot care (less well established)
–– CVDCVD-- glycemiaglycemia (type 1), BP, lipids, bypass ((type 1), BP, lipids, bypass (stentstent), ), 

aspirinaspirin

What We KnowWhat We Know--2007 2007 



Clinical TrialsClinical Trials
LimitationsLimitations

They They do notdo not usually:usually:
•• Compare all available therapeutic optionsCompare all available therapeutic options
•• Establish the most costEstablish the most cost--effective interventionseffective interventions
•• Determine the translation potential of  Determine the translation potential of  
interventions in the community (interventions in the community (““secondsecond
translational blocktranslational block””))

-- Patient/community acceptancePatient/community acceptance
-- Large scale, costLarge scale, cost--effective means of effective means of 
introducing/maintaining therapyintroducing/maintaining therapy



Clinical TrialsClinical Trials

By virtue of their experimental nature, clinical By virtue of their experimental nature, clinical 
trials usually establish principles of therapy. trials usually establish principles of therapy. 

LimitationsLimitations



Prevention/Treatment of Diabetes and Prevention/Treatment of Diabetes and 
its Complicationsits Complications

EvidenceEvidence--based Medicinebased Medicine
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Diabetes Care Report CardDiabetes Care Report Card
Recent Progress?Recent Progress?
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What We Have AccomplishedWhat We Have Accomplished

ManagementManagement
•• Best  (widely applicable, specific populations, costBest  (widely applicable, specific populations, cost--

effective) means of achieving effective) means of achieving normoglycemianormoglycemia
–– Type 1 diabetesType 1 diabetes
–– Type 2 diabetesType 2 diabetes

•• Role of intensive therapy in the elderlyRole of intensive therapy in the elderly
•• Inpatient diabetes careInpatient diabetes care

–– Level of controlLevel of control
–– SubsetsSubsets

What We DonWhat We Don’’t Know t Know 



What We Have AccomplishedWhat We Have Accomplished

PreventionPrevention
•• Best means of prevention Best means of prevention 
•• Prevention Prevention vsvs early intervention early intervention 
•• How to implement clinical trial results most How to implement clinical trial results most 

effectively (and costeffectively (and cost--effectively) in communityeffectively) in community

What We DonWhat We Don’’t Know t Know 



The Next StepThe Next Step

•• We have established surrogates for prevention and We have established surrogates for prevention and 
amelioration of disease/preservation of longamelioration of disease/preservation of long--term term 
healthhealth

•• DonDon’’t necessarily need to incorporate hard endpoints t necessarily need to incorporate hard endpoints 
(mortality, severe morbidity) that require very large (mortality, severe morbidity) that require very large 
scale, longscale, long--term expensive trials (especially if goal is term expensive trials (especially if goal is 
not to establish principle of therapy for FDA)not to establish principle of therapy for FDA)
–– HbA1cHbA1c
–– MicroalbuminuriaMicroalbuminuria
–– Blood pressureBlood pressure
–– LipidsLipids
–– Other CVD Other CVD 

AdvantagesAdvantages



The Next StepThe Next Step

•• Highly experienced clinical trial centers establishedHighly experienced clinical trial centers established
•• Much experience in conducting clinical trialsMuch experience in conducting clinical trials
•• Common disease and large population at riskCommon disease and large population at risk

–– For diabetes developmentFor diabetes development
–– For complicationsFor complications

•• High profile disease and conditionHigh profile disease and condition
–– Major public health implicationsMajor public health implications
–– Major economic implicationsMajor economic implications
–– Political demand for studies that address public Political demand for studies that address public 

health and chronic diseaseshealth and chronic diseases
•• Highly motivated patient populationHighly motivated patient population

AdvantagesAdvantages



The Next StepThe Next Step

•• Little experience in designing/conducting studies Little experience in designing/conducting studies 
that examine translationthat examine translation

•• Little interest by industry in performing balanced Little interest by industry in performing balanced 
comparison studiescomparison studies-- low likelihood of supportlow likelihood of support

•• Although clinical science community is convinced Although clinical science community is convinced 
of merits of experimental methods, designing valid, of merits of experimental methods, designing valid, 
high yield experiments at the community level is high yield experiments at the community level is 
potentially problematicpotentially problematic
–– Real life interventionsReal life interventions
–– WideWide--spread application of interventions with spread application of interventions with 

potential dilution of effectivenesspotential dilution of effectiveness
–– Real life populationsReal life populations-- effectiveness effectiveness vsvs efficacyefficacy

DisadvantagesDisadvantages

Like realityLike reality tvtv-- messymessy



Goal(s) of Next Major NIDDK Trial(s)Goal(s) of Next Major NIDDK Trial(s)
•• Positive impact on public healthPositive impact on public health
•• Build on current knowledge baseBuild on current knowledge base

–– Expand and refine knowledge regarding Expand and refine knowledge regarding 
currently effective interventionscurrently effective interventions

–– Improve translation/application of current Improve translation/application of current 
interventionsinterventions
•• Maximize benefitsMaximize benefits
•• Target applicationsTarget applications
•• Minimize cost Minimize cost 

•• ~5 year study~5 year study-- ““moderatemoderate”” funding availablefunding available



TodayToday’’s Goalss Goals
•• Discuss and come to a general consensus on Discuss and come to a general consensus on 

44--6 potential projects in the areas of 6 potential projects in the areas of 
management and preventionmanagement and prevention
–– After more detailed presentations of After more detailed presentations of 

unanswered questions in management and unanswered questions in management and 
prevention of type 2, management of type 1, prevention of type 2, management of type 1, 
and management of the elderlyand management of the elderly
•• Review a compiled list of projects in plenary Review a compiled list of projects in plenary 

sessionsession
•• Supplement list with any topics that fulfill criteriaSupplement list with any topics that fulfill criteria
•• Poll participants to gauge relative enthusiasm for Poll participants to gauge relative enthusiasm for 

specific topicsspecific topics



TodayToday’’s Goalss Goals
–– The most The most ““popularpopular”” potential project areas potential project areas 

(probably 3(probably 3--4) will be given to each of the two 4) will be given to each of the two 
working groups, management and preventionworking groups, management and prevention

–– During 3 hours after lunch, the projects will During 3 hours after lunch, the projects will 
be discussed in detail by the working groups be discussed in detail by the working groups 
with the goal of preparing initial outline with the goal of preparing initial outline 
proposals for 2proposals for 2--3 studies from Management 3 studies from Management 
and 2 from Prevention for the Institute to and 2 from Prevention for the Institute to 
consider consider 

–– Reconvene in plenary session for the studies Reconvene in plenary session for the studies 
to be presented and discussed (~ 1 hour)to be presented and discussed (~ 1 hour)


